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CASE REPORT

Lymphatic spread of pagetic osteogenic sarcoma
detected by bone scan
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Abstract

Bone scans are widely utilized for detection of metastases from bone sarcomas. Technetium methylene diphosphonate
scan ([99mTc]MDP) is one of the most popular radiotracers used for that purpose. Lymphatic spread of bone
sarcomas is unusual and often difficult to diagnose. Unfortunately, bone scans are not as sensitive in demonstrating
lymphatic spread of sarcomas as they are at demonstrating hematogenous spread. A bone scan will often fail to
demonstrate lymph nodes metastases until there is mineralization at the affected node. In this report, we highlight an
interesting case of a patient with secondary osteogenic sarcoma (OS) from Paget�s disease in the distal femur with
non-ossified inguinal nodal metastasis diagnosed with [99mTc]MDP. Lymph node involvement was not appreciated
on plain radiographs or computed tomography (CT).
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Case report

A 72-year-old male presented to our clinic with a 3-month
history of progressive right knee pain associated with
swelling and stiffness; this pain was exacerbated by
activity and alleviated with narcotics. The past medical
history was significant for Paget�s disease of several years
duration. Physical examination showed a decreased range
of motion of the knee (5�120 degrees), mild swelling and
elevated temperature, tenderness on palpation of the
distal femur, no signs of ligamentous or meniscal injuries.
No lymph nodes were palpated throughout the lower
extremities and were not enlarged.
The plain radiographs (Fig. 1) demonstrated an aggres-

sive bone-forming lesion of the right distal femur.
Magnetic resonance imaging and computerized scan con-
firmed the extent of the soft tissue mass. [99mTc]MDP
scintigraphy showed increased activity at the lesion site
(Fig. 2) and identified an increased uptake of radiotracer
localized in the lymph nodes of the right inguinal region.
The plain film of the pelvis (Fig. 3), along with other

imaging exams, did not show any abnormalities in the
inguinal region.
An incisional biopsy of the bony lesion and excisional

biopsy of the lymph nodes confirmed the diagnosis of
metastatic osteogenic sarcoma (OS). Following a wide
resection of the right femoral mass and endoprosthetic
reconstruction, chemotherapy was administered. Despite
all efforts the patient developed widespread metastatic
disease and died 6 months post-operatively, due to
pulmonary complications.

Discussion

Approximately 15�20% of patients with OS will present
with metastases at time of diagnosis[1]. OS generally
spreads through the blood stream and as a result, the
most common site for metastases is the lung, followed
by bones and soft tissues[1,2].
Lymphatic spread of sarcomas, particularly OS is rare

and likely represents less than 3% of all cases[3,4].
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Figure 1 Anterior�posterior (A) and lateral (B) plain radiographs of the right knee demonstrate an ill-defined,
bone-forming, aggressive looking lesion of the distal femur (arrows).

Figure 2 Three-phase [99mTc]MDP bone scan shows increased uptake in the right distal femur lesion and also an
increased uptake of radiotracer in the right inguinal area (arrows).
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Weingrad reported a 2.6% incidence (3/374 patients) of
lymphatic spread with OS[5]. Ceceres et al. reported an
incidence of regional lymph nodes metastases in OS of
10.4%. This series included 182 consecutive patients
with operable OS that underwent radical surgery and
lymph node dissection[6].
The estimated incidence of sarcomas in patients

with Paget�s disease is less than 1%[7] however some
have reported rates as high as 10%[8,9]. In a review of
1649 OS, only 54 (3.3%) arose in pagetic bone[10].
Radiographic features of OS vary depending on the

level of osteoblastic activity. This is especially true
for bone scans. Non-osseous lesions are better identified
when osteoblastic activity produces ossification.
Although rare, mineralized lymph nodes are more readily
detected on bone scan than non-mineralized nodes[2].
Bone scans are a cost-effective and sensitive method for
detection of lung, osseous and soft-tissue metastases
associated with OS[11]. Bone scans also usually reveal
areas of intense tracer activity with or without extension
into the soft tissue adjacent to the bone[12,13]. One draw-
back to bone scans is that other bones in the extremity
bearing the tumor may show mild to moderate diffusely
increased uptake. This uptake may be more intense
around the joints, a finding known as �extended pat-
tern�[14]. Bone scans are also useful in the detection of
multicentric OS[13]. Bone scans with [99mTc]MDP have
been widely used for detection of lung and skeletal
metastases from OS, often detecting disease before
other imaging modalities[15].
Paget�s disease usually presents with increased activity

of radiotracer uptake[16]; however OS secondary to
Paget�s disease often has a photon-deficient pattern[17].
In one previous study, conducted at our institution, 85
patients with bone sarcoma associated with Paget�s
disease were reviewed, [99mTc]MDP was cold (negative),

while gallium uptake was often observed[17]. Gallium
scans were also shown to be more useful in defining
the likelihood of malignant degeneration, and the disease
extent[7].
Heyman, the first to report the detection of lymphatic

spread of OS by [99mTc]MDP[18], concluded that bone
scans are a valuable tool for following the progression of
the disease. Caner et al.[19] reported a case of metastatic
lymph node from an OS of the tibia using hexakis
technetium (Tc-MIBI) following a negative three-phase
[99mTc]MDP. Positive bone scans have been described
in patients with calcified lymph nodes associated with
primary OS, however in these cases it is usually possible
to make the diagnosis concomitantly with plain films,
computed tomography (CT) or magnetic resonance ima-
ging (MRI)[4,20]. Tobias reported lymphatic metastases
of OS in 4 of 176 patients, however one other patient
presented with calcified lymph nodes in the absence of
metastatic disease. It did not seem that patients with
lymphatic spread had a different prognosis than those
with hematogenous spread[4].
Bone scans are not routinely used for the detection of

lymph node metastases, however, in the present case,
it was useful in identifying an uncommon site of metas-
tasis. For staging purposes gallium scans seem to be more
reliable when the diagnosis of lymphatic spread is
suspected.
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